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(54) SEMICONDUCTOR MEMORY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
memory in which low power consumption operation can 
be performed. 

SOLUTION: An internal power source circuit 100 
generates internal power source voltage VDDP. VDDS, 

vrn", vLJOi uy ^wupmi^ ssiwv^wi ivwujr wi 

power source wirings 118, 1 28, 1 38 and 1 66 to an 
external power source wiring 90 or a ground wiring 95 via 
transistors 214, 224, 234 and 244 in a low power 
consumption mode. In correspondence with that, the 
supply of an operation current for reference voltage 
generating circuits 110. 120, 130, 160. buffers 112, 122, 
132, internal power source voltage generating circuits 
116. 126, and a voltage-boosting circuit 136 is stopped 
in a low-power consumption mode, so that power 
consumption of the internal power source circuit 100 
itself can be reduced. 
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[0 0 4 5] ^^'j'tr;i/7u-f 2 oti. nmmzsim-^ 

mf^if-^^^zmm-^tl-f. a^co^^yc^DR AM (Dyna 
T^.icl^ai.l.^uV-^'■iJl:cs;.•MtiIilorJ/ a''4^S5il'€^'I^SItI-'^fiE " *• 

[0 0 4 6] /^U-tr;HvICc7)#fTtc^*f6bT. frjltf^ 
[0 0 4 7] friMtRHBS O^S. T K l/7.fi^tC«£oT. 

iijRfT(c^^jS-r'5^^:Uir;uc7)^n-€^nti. t:^ h^b 

L^^cti/BL<hS^$n^o WMmu^<kU±y7.7 
>7'4 0^i, ^b:-/ h^MBLPl;i43l,^T. t:>;/h^B 
L^ci:I//BLc7)mffi^^ii't§-r^"fe>XT>:/ch. 7 20 

I \J V a i -f-^'KPpL. US,35? ISL J- W w rc*.^ 

HBSIS?[HlBS7 0, 7 5<h, m:^lHlSS8 0 <h^$ ^t^ffi^ 
[0 0 4 9] AtiW^^^S 0\t. ^n>>^. :3V> 

g§5 0 ^^bTfeji$n/iA;^fi^{^J:oT^$n>5=i 30 

-rgBS'JtwiHigS7 0, 7 siicortgpiHigstceji-r^o 

[0 0 5 0] ^gp;:?^bA;^^n^=iv> Hi-fi. 5=^"^ 

^m^it^-r^U- H:3V> HREAD. x-^SiA^ 
f§^'r'l)^-r h::i-7> KWR I TE, ^'-\^UzyX^(D 

3>zi-^>KNOP, ^mcDAy^^mitit-r^rz^cD 

PRE. h 'J y U^;/v^nv> KAREF4Dj;0^'-tr 

[0 0 5 1] ::t-hU:7l/^y >3.=3V>HAREF:fecJ; 
U-\l)iy ^)yUy S/n-a V> K S R E Ffi. ;?<^U'fe;U 

[0 0 5 2] U :7l/^y >':iiftf^^iCti. ^-FmVLT!^^' 
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[0 0 5 3] yt--h^JyUyi^zLZl'^> KAREFti. 

X - ^ fit ttS^T^- ^ ^/ ^ o ^ > A T 1^ -ir X Iftf-P 

^ «t# ^ i6 t^jg^ $ o 
[0 0 5 4] ^jaiHisssJi^gBe 0 fi, ^-FUvx^e 

fg^$nfc^- Kl/v^X^-tr^y Fav> FMR SflMi^E^ 

Fl/Xti^y h{::jSi;T. Iz-f x>v'^^'^, A— XhK 
[0 0 5 5] ^^UTl/'1'SB©J13(HlSS7 Ofi, jiiaiH^es 
iCj^;^UT. y^^UTU-ra^l OtC;J:^-r^fT^iftfP^M 

m6 o\z^-DT^m^nrcmjf:mi^mmmnsGc\zm 
^UT, ^^^jTu^mi oiz^i-f^m^mf^^mm-r 

[0 0 5 6] m^^lHll^S O^i, U- H=iV> KREAD 
^^Xtl^tircm'^^Z:^^'^r. >^^:UTl/-rgPl O;0^iE>cr) 

[0 0 5 7] ^##:fStt^M 1 0 0 0 fi, $ b rtSB 

«agiHigs 1 0 0 ^HA-So rta5«aiiHi^ i o o 

ffi?j^JE^9 0^^r/J^*@H^9 5:^^t^^gB^^I^.«l±E X 

t. vd d^o^mgiteSEEv s s ^^n^^n^^tT. 

[ 0 0 5 8 ] rtlf|5SilS«I±fi. 7-FI^«!±VPP. S 
1Sffl:/±VBB. hmmvc P. ti^y F^^ffi 

VBL, i^ia[H]^m2i^.wvDDP. >-tu7u-rmM 
«/±vDDS^^tyo -tr^u:/!/- F«/Evcp^ckr;^t: 

^yF^mffiVBLli. ;<^UTU<mz!im/±VDDS(7) 

[0 0 5 9] ^ ^ tC. rtSB«^[Hli?S 1 0 0 ti> ^^Xti 

{t^ffl#BSm)±VRE F I ^^e^f A;^jWSlHlg§5 
Ofi. n0l5A;^ff^ffl#Bsm/±VREF I icS'I^C'^T, 

[0 0 6 0] '7-F^mffiVPP, S««JEVBB, ir 

;l/y^U-Fm!±VCP4oci:r>'h'^y F^mffiVBLfi, ^ 

^uTu-f gBi.o(c*$'^^ti'g>o ^^UTu-rmz!im/£ 

VDDSH, 'JTU-rgB©JfflIlI8§7 0*3J;;y^7 5{C 

[0 0 6 1] ^iaiHlg§$tJ®Bi56 Ofi. ^SK^^^A^'j^n 
/!:m^3V>FicS-:5V^T. *«^*ffi^^M 1 0 0 0 ^ 
{£m»m:^j^- Ftr^ff^iir^o {gr^gS:^^:- FP${c 
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[0 0 6 2 ] uTo^mm-xsmib-fj^izf^^^oiz. 

x\t. '^mm^m.^m.i o o o\z^\-y^mnmnt}'^- 
F^. mz r^^^-y . A9-y»?>^:- Hj hm^t^ 

[0 0 6 3] [x-r-y • nu-^o>=^'-\^\z^\'f^ 

xV-:/ • n^y-^'oy^- \^\z^»^^w^mmm&(D 

CO 0 6 4] m2^mm\.x. mn'^-\^\z^\^^x. m 

ti> i51^g|5«igliSEEx t . Vd d;5r^*-=e(D^^^ia[pISStt 

fl:a^.«/±Ext. vdd^i^muT. j^}a[HiKmiii^i± 

[0 0 6 5] 7"- — ^^0>^— Ktri^l^T" 

^SB^MSffiExt. Vdd7^^*2. ^V%X$>^m 

mz. ngB«iIi^/±E X t . Vd d7!?^^^(7)^^MfflT^ 

^SBmi^^mmEx t . vdd^v t ni^m^uT. /Mia 
\^\z^n^^umm.m.^(D±mz-D\,^x\^. 30 

[0 0 6 6] ;<^U7U-r«M«IEVDDS^i. 
- KTtinSB^iSmEEE X t . V d d ^P^JE LT 2 . 0 

ic^Di^Tti, mmm^mmM^vT>Y>p iinmz. ex 
t. Vd d-V t ntcis^^n^. 

[0 0 6 7] h^mSVBL^SctUJ-ir;^^!/- 

Dos(Di/2{z. Tf^tyt>i. oy\zWL^^n^. =T 
n, tms-^^s^mmMMWiX. bsm (open) t^^ch 

[0 0 6 8] V B B fi. a:^^- YX\^- 1 . 

0 V-r;^j:t:>t>SifeS/±V s s ic^^^n^o 
[0 0 6 9] •7-K^m;EVPPfS, iil^^- KBttCiS 
(.^Ttl. nSP«S«J!£Ex t . Vdd^#JELT, 3. 50 
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DP<h|WI^^-. Ext. Vdd^/iJlExt. Vdd- 
[0 0 7 0 ] /j:^. E12 a^^- Kt^^tt-^ 

[0 0 7 1 ] [o^^— y • /l7-y^>^— F'\(7)X> 

[0 0 7 2 ] E13^#BB(^T> '^-'^WT.^'^v Vzi 
V> KMRStrcfcoTA;'J$n'5T Kl/Xti^y ^A0-' 
A1 1, BAO, BAlti. t-FUS^X^^^e Sp^fcffi 

[0 0 7 3] ^:-Fl/i/X^6 SF^tC^Klt^n^^c^ine 
COT FUXt^^y F{::f£;i;T. ¥^^*tBtti^S 1 0 0 0 CO 

^6 5^C«f#^n^7 FL/Xe^;; FA0-A2t^. 

xF5^-ry (f/-^>v'-v;u/-r >^$'U-'/) is:^^^ 

I T K 1^ -X H-y F A 4 A 6^^.. I^-f ^ > :V^— Ktg 
^^cf ^ C A S I/^ 7" > V tC ffi S ^ ^ D :y ^ it-f ^ 
;l/^^^t~o ^/t> T F l/Xe^:/ FA 9 {c:j;t:>T> "y^ 
F^:-F (1 F^< F/'A-XF^'I' F) ig^:?!?^^!^ 

[0 0 7 4] ##^^tSttSm 1 0 0 0 \Z^\^X. T-V - 

- F l/S^X^ir^y F(C*^ffi(7)T FUX t:^^ F^ffll^T 
FfC^^^fflcDT Fl/Xti^y FA743cl:2>'A8€:ffll'^ 

- F{cx> F 'J-r^^<h^^^r^;^cd60D^- FUi^X 

[0 0 7 5] 0 4(1. ¥^#:|ElSggl 0 0 0 

-S, 5"^— y • z^"? — ^''^>^— F'\Ox> F 
[0 0 7 6] H4^#BSbT. #^#:|Httgai 0 0 0 

cLKizmmi^xmn^n^. mmt o\zio\.^x. 

f)^^±)Uy U :7 1/ i>zL V > F S R E F i^^m^^ti 
-\z)i^y^)yUyiyzLZi'^y\^SREFAtim\Z\t. 

\zm^^n^o 

[0 0 7 7] z.n\zfB^ Lx. ^mmim^m i o o o 
f^BBX'ti. oyi^yiy:jimi^(Dmnf)^m^^n. ^jyu 

^ I NTRAS;&mu^;i/tcffii4{t:$n, fsmt^nrz 
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[0 0 7 8 ] im^fo^nmmi'^^^mnL. 

[0 0 7 9] HUi^X^-fe^;/ htCcfcoT, y"^—^ 

it-^s 0 D(7)#ffitt<b (Hi/^;u^L izm^i. 
[0 0 8 0] t";^ci::b-^> mn'e-]^^^^'f^-y^ • 

[0 0 8 1 ] Lrz^^r:^X. 7- H^i^^^ffittft:^ nT;< ^: 
U7U-fgBl O;0^'S^7'j:^:^^{C^l^Tx^-y • /N''7- 

[0 0 s 2] ^^-y" ' nu-y^yy^^—i^^^^M'^'^ 30 

KE(D^mt\Zft^^{^X. A7-*^y hffi-^PCUT e 
aSlHlgSi 0 0(7)rtgKi!jf'^7:;^*MO^^^^b^o C(7)^m. 

mmmM&\t. m2{z^Lrcm'^'E-\'\ztm^-r^mj± 
u^Mzwtm^n^o 

[0 0 8 3] ny-tiv hft^PCUTe(7)#« 40 

w d d\ztn^nwi^^n^. 

[0 0 8 4] KUS^X^^-t^y l-{::ci;oT. 

^-y • ny-^oy^- \^iimm'^nx\^^t^\^^m^\z 
^nx. 'jyi^yiy^mi^f)m'A^n^n^. 

[0 0 8 5] m5\t. x^-y • A°'7'-y'^>^- 
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[0 0 8 6] B5^#RaLT, K Uv^X ^'ir h tC 
:S'&{c43i^T. "r^-y" ' ny-y^>=t-\^^o:>Wff 

[0 0 8 7 ] ;^cchA«. Pt^J t Otr^ol^T. Si^W^ri 

T. nm t 1 ' tc4o(.^T. ny-tiy Fm^P CUT e 
[0 0 8 8 ] T^^-y • A'7-3^'^>^'-F7&^^al«^ 
^--y^Mt^ E X T C K E (Dffittib (Citv^ b T^fr $ tl 
;i/M-^EXTCKEC0fS14{blc;S^LT. A'^-^^yh 

^p CUT e t^L i/^;!/ic#ffitt{b$n^o cnic{4^ 

[0 0 8 9 ] mmnmM^om^i m^\^. 
[Higs 1 0 0 (Dm)^^^'^y^u-j^m'Q$>^. 

[0 0 9 0] ^-r. ii^^-F{C*^lSf ^F^gBmSilHlSS 

1 0 0 ti. sm?jS^^[Higs 1 0 2 ^^ti^o 

oK^^lHlgSl 0 2ti, ^«»ftft^^l 0 A^^Ul 0 6 

iC^S^fi I CONST€:#t|gf 

[0 0 9 1 ] F^HBSMiHissi 0 ots, $b{c. ia^aiHiiis 

m^^msgiio. nyyrm^i 1 2^^U}^unm. 
«i£^±iHi5§i 1 e^'&tj^o 
lo 0 9 2 ] m^M^±^^m^ 1 1 0 ^srifiwr^^ 

1 0 6;&^e>^m« I CONS T<7)#t$&^§ttT. 1^52111 

K^ii^mffi V D D p (DBm\y'<)v\zt^^^>^'t^mmm,^£v 
REFPo^^^-r-^o nyyym^i 1 2ti. ^mm 

ffi^^^IlISS 1 1 0}0^^><^#B^^J!£VRE F P 0 tdXt^l^ 
#MmmiH^ 1 1 4 tC#Bam/E V R E F P ^^fiET 

[0 0 9 3] rtgBfl:iii«i±5§^iHis§ 1 1 6ti. ^gem?!^ 
mi±Ext. vdd^^muT, F^gBttJsga^ 1 1 8 

^mtHlSSmilllimvDDP^m:^^ il^^-F{c^ 
^^T, rtgB®z!g®/£5§:ilHlg§ 1 1 6(i. /^iaielgS'ilMS 
IE V D D P <h #.^«/£ V R E F P i Jt Si S-:::?* V ^ T , 

/^siHiKmasmji V D D p ^^m\y^)v\zmm\^^o ^ 
[0 0 9 4] \HmmmM^i o o\t. ^ ^{z. ^^ut 

lHlg&12 0. 7r[Hll?8l 2 243J:OCrtlSm^mjE% 

^©^1 2 e^^t^o 

[0 0 9 5] #sa^m5!^tHiss 1 2 0 ^m^^mm 

1 0 6;^^e»SmSgI CONSTCOgtS&^^ttT, 
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mnj±^^\B\^ 1 2 0^^^ cD#0Bmm V r e f s o (rs 
[0 0 9 6] {^mmMmj£m^\B]^ 1 2 6\t. 9vmnM 

SBEExt. Vdd^l^ffiLT. P^gBSzgeS^ 1 2 8 
-ri|?)imj±VDDS<h#BS^/±VREFSch(DH:^{CS 10 
[0 0 9 71 iHmmMM^l 0 Ofri. ^btr. 

[0 0 9 8 ] mmmmm^m^ 1 3 o ^i. ^mmmuB 
1 0 e^^^^m^k I CON ST (Dm^^^^-^r. y-F 
mnf£w p p <Dmmu^)i\zMm^^mmni£v red 

o^^^-r^. A^^:/:7T[piKi 3 2t^, #Baffl:aE^^[Hl 20 

mffiia^l 3 4lI#B^.^jEVREFD^*fiS;t-^o 

» _ _ ^ ^ ^ .-^ i-^ r-r- 1 nn/» -< r-w M -^Tt iSSr r-f Tl" 

[Hl8& 13 6^1. 7'-H^mj!±VPPch#BSffl:|£VREF 

)l\zmn[.<i:ot-t^o 
[0 1 0 0] #B^.mEEVREFP 0, VREFPth, V 
REFSO, VREFS(h. VREFDO, VREFD 30 

VDDPt, ^^U7I/-rffiaiSEEVDDS<l:. K 
^«!EV P P ^:0r)iS^U^;HC^n^*ri?*JSLT^a6e) 

[0101] ^gB^ai«:;±E x t , v d d ^i^i±t"^rt 
ifP«2^«i±^^iBigs 1 1 6 4ockie/i 2 6\z\t. -mm^ 

^^(Dmj±^Tmm (VDC : Voltage Down Converte 

r) ^mmir^ct^^x^^o 
[0 10 2] p^mmmmmi oo\t. ^^tc. ^^^jy 

P^^^T^ VCP^^lHl^l 4 0 ct, \:iyhmmf±V 
BL^^fiJcT^VBL^^tHlgSl 4 Sii^^tTo VCP 
5!^lHli?Sl 4 04DctrJ^VBL5§^[ilKl 4 5^1. 

aiia^l 2 8;?:?^b«;l&^n'5;^^:U7U-r^il^.m/±VD 
DS^SttT. -lr;uyu-hmiSVCP:feJ:?^h'^y 

[0 10 3] rtggmiiiiHjgs 1 0 o\t. ^^iz. mmmj£ 
m^mm 1 6 0 ^^c^o sigmm^^iHiK 1 6 0 ti, 51^ 

gSfti^H/EExt. Vd d^^tj-Tidf^L. :amm(?)S so 
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- KT0f^a5«zs«mti, m2 \.z^Lrcnj±\y^Mzm 

[0 10 5] T^^-y • yw-^^'j7>^- Htr?^ 
^E^-r^F^SBSiSlHlgSl 0 0<7)SlfiS:{c-::>i^Tlffiej"r^o 

[0 10 6] [^mmm.\m^i 0 o^i. ^^-y 

f^ffigit^iBKf-r^fcisexDPMOS h^>-:/X^ 2 10 

"f^-y" ' /^^y-y^yy^- viz^\y^Tmmmf±m 
^114 ^immmEEv s s ch0PB^^mme^^::S'&■r^;^c 
6e)C7)NMOS h^>vx^ 2 1 2 i:, f^—y^^^^y— 
^*'i7>^-Ktc:fev^Trta5m«iia^i 1 Sth^l^gBmiSm 

j±Ext. Vd d chCDPpl^mmMt^I^'&f ^fcd^ONM 
OS h^>>^X^ 2 1 4<h^^Oo 

[0 10 7] PMos h^>>?x^ 2 1 oti, ^nnm. 

HffiExt. Vd d chA^^yy rlHlgSl 1 2 ^(?:)PBl{cSm 
WtcSS^^n. h(CA'7-:^^y hffi-^P CUTe ^ 
S:W^o NMOS h^>vX:^ 2 1 2 #0S®i±|B|g 

1 1 4 <hjgife«mv s s .h<^PBiic^MMt;i^'&$n. f 

. _ L >^ i\«> n ... U t> T T T ^ ^ f.-l- :z. KT A/f n> 

h^>S^X:^ 2 1 4tl. ^gE^il^Ja^Q 0 <i:F^SBffl:i!glB 

^1 1 % hm^\zm.%ff]\z^'^^n. ¥-v\zny-ti 

V hM-^PCUTe^S^t^o 
[0 10 8] i^mM(OW%\Z^\^^-Z\X. MOS h 

[0 10 9] ^mmMM^X 0 Ot^. $ 'E>fl. ;>^^'J7 

i/-r«iiim/±vDD si,.x7^tc>^]uT@dg$n>s>. pm 

OS h^>i?X37 2 2 0:feJ:t)^NMOS h^>>?X^ 2 

2 2, 2 2 4 ^. ^- F^mmVP P^^lS{C>c^f£:bT 
gag^n-^PMOS h^>vX5' 2 3 0 4octl/NMOS 
F^>>^X37 2 3 2, 2 3 4<h^^tyo 

[0110] PMOSF^>>^X^22 2^^112 3 2 
tl. PMOS F^>>^X:$' 2 1 2 ctlWHtfCiBS^n^o 
NMOS F^>vX^ 2 2 44dJ;1/2 3 4ti. NMOS 

F^>>^X^7 2 1 4 (hl^igJCiaS^n'So NMOSh^ 
>>?X^ 2 1 4. 2 2 4:feJ:r/2 3 4(Db^lMill/± 
ti. 0 2*lC^|BL/^V t niCffiSt-'l)o ^;^c. NMO 

s h^>vx^ 2 3 4tc:f^x.T. f—Y\zny—fivV 

fi-^c^iSefS^/P CUT e ^^tt^PMOS h^>>^ 

x^^iam-rna. t"^-:?"- A7-yr>>^:" Ftc^s 

tt-S^-F^tt/EVPP^Ex t . VddtClS^T^ 

[0 111] z.o:>^oumi^^-^^z.t.\z^y). 

?S116, 1 2 643cfct>'aEE#miHlgSl 3 6^lftf^$i± 
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BifSffil£VDDS*5c}:^*7-F^llEEVP P^. Ex 
t. V d d-V t nizm^-t^Ctfj^Tt^o ^(D^ 

S^LilJiJl-LJ^i 116., 12 6 io^L<:giEnL'.Zim 1 2 

6 {c^n^'nAt;$n'5#BS|i/±vR E F p, vref 

— n^ — ^Oy^-y^lZ^^^X. #Ba«|±VREF 
P, VREFS*5J:D^VREFDH, hy>^J7.i^ 2 1 
2. 2 2 2^^XS2Z2\Z^'dX. mmn\£V s s\Z^ 

[0 112] ;zn\zm^. -^^xzmmz^iw^ntz. # 

H^«ffi^*lHlgSl 1 0, 1 2 0, 1 3 0 A ;/:7rlpI 
g§1 1 2. 1 2 2. 1 3 2 c^<7)»if^t)^gi:fci:0. Cin 
b C7) iHl S& p { c 4o ^ » S :^ ^ ffl M -r >!> :i ^ T ^ ^ o 

[0 113] p^^mmm^i o oti, ^^tc, x^-:/ 
<i:S±femi±v s s t(Dm^mm'trz^(ONuos 

>?Xi5^ 2 0 0 i:. ^^-y • yN°r7-^'::7>^- 

T^l^gPHil^m/EE X t . V d d <h^m?;1tttl&^ 1 0 6 
(7)rBl^MmW{C^'&T^;^ci6C0PMOS h^>>^X3'2 20 
0 2 <h^^tj'o 

[0 114] NMOS Vyy-J:^^2 0 Oti. ^««£^ 

nr. htC/17-;^'7 h<f-^PCUTe^§tt'&o 
PMOS h^>>^7.^ 2 0 2t^, 9\'^mWMJ£'E yi t . 

vd d ^^mr^w^s^i 0 6 h(D?mznm,mzm^'^n 

[0 115] Z,(D^^^. x>r-y • A7"y'^>^-F 
tC:fel^T. ^«»tt^^lHlSSl 0 2(3j:'5^^?jfLl CON 30 

/t, 1 0 6 F^>i^X^2 0 2(Cj;o 

T. ^gi5tt^iimj!±E X t . vddicg^^n^o 
[0 1 1 6] 137 (d:, ^mmj±^^mm(Dm^^iy^'tm 

SSElTfe^o E6lC^$n'5#ssmi±^^lHll?§l 1 0, 

12 0, izo<Dmm^nmx$>^(Dx. m7\z^\^^x 
#0sam!«^[iigs 1 1 o(Dmmz-::>\.^x{^mm\zm 

[0 117] mi^mmx^x. \ i o 

^asmilim/EE X t . Vdd^y-KNO^:<7)P0ltC 40 

umz^'^^n^. mji2boh. pmosh^>>^x 

^ 2 5 1 *5J:tX2 5 2 ii^W^^o y-KNOl^^l. # 
HS^/£VREFPO;&^^££^n^o #.^mmVREFP 

oti. n-jyrm^i 1 2{ce^$n^o 

[0 1 1 8] PMOS h^>vX^^ 2 5 1 (Dy- h^j:. 
^m?igfit^Sll 0 6 (h^-&$tl^o PMOSh^>>^X 
^ 2 5 2c7)y-htcH, yt'7-*^y hm^PCUTe;^^ 

[0 119] ^mm^£%^ss\^l i oji. y- 
VNotmmmi£ysst(Dm\zm.mz^&'^^n^um so 
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(N : S^m) c^PMbS l-^>vX37 2 5 3 
Nf@(Z)PMOS h^>>^^X^' 2 5 3 (7)^'— 

[0 12 0] z.(D^ot^m\$,ft^^h\z^y). nu- 
^c^m\^mu^m\^^x. #Bs.sj±vREFP o^^^ 

"T^o y-HNO<h^%^l±Vs s i:Corp1coSMffitfiffi 
^mm\zmm't^^h\Z^-:>X. HFfScO#B^^i£VRE 

F P 0 ^#^c:ch;6^^T^^o 

[0 1 2 1 ] 07 JC^-rJ:^)fC. PMOSh^>>?X^ 
2 5 3<^^n-entM^UtC. A'1'/1XfflcDt:3--XS^ 

2 5 5 b{ClSM-r^Cch{Cj:-^T> y-HNOthJg 

jfesffiv s s ti(Dm(Dmm.&m^^. fc^x-xyp-ic 

[0 12 2] nv-ti-y hmn-P CUT ei)^f^^ 

KTt^. Y>UOS Vyyi^T.^ 2 ^ 2m^ — y^y 

^n^<Dx\ !^gB«ag«ffiE X t . vddigEJffimmv 

[0 12 3] zLtiiz^K). ^^-^ ^ 

Y\z^^^x\t. m\'^m'k^mM\'t^zLt.\zx.'DX. 

ch7'cC':?/c#BSSI±VREFP OcD^^^ttJihLT. #0^ 

mEE^^ieiKi 1 ^(rymm.'m.-h^mwct^^t.t^x^ 

[0 1 2 4] 08 fl. meiZ^-^nrc/^yy y\Bi^(Dm 

}^^w<-r\E^mx^^o m6{z>7<^n^/^y yru^^vi i 
12, 1 2 2^^zsi 3 2<Dmmtmmx$>^(Dx\ m 
8tc^v^Tti>'t^:/:7T[Hissi 1 2(Dmmz-^\.^xR^m 
\zmm-r^o 

[0 12 5] ms^mmLx. nyyymmi 1 2tl, 

PMOS hyyz^Ts^ 2 1 0 bT^SB«z!i^JEE x 
t. Vd d cta^WtC^^^n^y- FN 1 i:. y-F 

N 2 ^(Dmizmm.^i,z^^^n^puos vyyyy.^ 

2 6 0<h> y-FN l^ci:D^N3cDPe1(C'^^W(C^^$ 
n^PMOS F^>>^X5^ 2 6 2 <h> y— FN24Dj:D^ 
N4CDrp1tcm^MiwJg^^n'i)NMOS h^>>>X>' 2 
6 4ch, y-FN 3feJ;?>'N4<orp1tc:m^e5{C^'&^n 
-^NMOS F^>vX3^2 6 6(h^Wr>5o 

[0126] PMOSh^>>^X^26 0*5 J: IX 2 6 2 
coy-FH, y— FN 2 (hS-^^n^o NMOSF^> 
>?X5^ 2 6 4<Dy- h{r«, #0S«iE^^(pi^ 1 1 0;&^ 
^<?D#.^.^EEVREFPO;^^*A;^?^n^o y - F N 3 
ci:?/h^>vX37 2 6 6C0y-hti, #BsmJEVREF 
P^(K^'r^#BsmidEiE^l 1 4^S^$n^. 

[0 12 7] ^'rtHlSSl 1 2\X. ^^tC, y-FN 
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S h^>vX5^ 2 6 7 ^^"T^o NMOS h^>S>7.5^ 
BSSJ±VREFP^. #BS^j±^^lH]^ 1 1 0 7()^bCD# 

0aSEEVREFPO(h|witi(^u^;i/tcIS^T'5o .i^DcJ: lo 

5tCA-/:7rlHlgSl 1 2^^LT. #.W.«ffiVREFP 
^BM-t^CtlZ^-DT. #BS«l±VREFP7&V-rX 

^ tc: ct o T^^ifj-r ^ i * Kit T # ^ o 
[0 12 9] "T^-y" • /\°'7-y':>>^- 

z.n\z^r^. ^g<h?^ci:o}^c#S^^i±VREFP(^^^^ 
4»iJ:bT. n-jyrm^i 1 2(^43^^^?^^^;^^^"]?^ 

[0130] ^?>'0 6 ^#BS LT, rta^m^^lHlgS 1 0 0 

^ 'IZX fcCi /-J- ::/C -I- ini ii-p J. \j \j y r vAw=^v/i^'^i-i^ ^ », . . 

7??^6^iiTfci6c7)PMOS h^>>^X^ 2 4 0 ch, 
nMW.U \ 6 S^jtftfeSHV s s a:«mWlc^^"r^:^c 

i^ODPMO S h^>>?X5' 2 4 4 btr^tJ'o PM 

05 h^>vx^ 2 4 oo^y- h(c«. ny—f}yhm 

nY> CUT eti^Xti^n^. PMOSh^>vX^24 

4<Dtf-h\z\t,. KU'^nr:Ln^-fJvvm^/pc^J 

[0 13 1] x^r^ij^^x. ^^-y^ ' ny-^'^y^- 
YX\t.. V\AOSV^y-y7.9 2 Aoti^^ — y^y^ti 

$n^o CCD^*, SSmJEVBBti. 0 2{c^bfcci: 
^tcl^Jfemev s s tctS^^n^o "r;^j::b-S> f^-^ 

^ ny-^^y^'-^\z^\^^x. mmmmm^m^i ^ 

Q\t.mV^'t^'\^^^m^<fX.^<DX\ PMOS h^yVTs 
^ 2 4 0(D^-y:tyizm^LX. Sffi«/±^^(Hlg§ 1 

6 0c7)i!j{^mSit^ig»r'r^ili:lCJ:oT. S^ttlE^!^ 

IlJgSl 6 OtC^frj-^m^m^^^fflM-r^^iT^^^'T^^. 40 

[0132] [HmmMm^ i o o ti. ^6 tc> ^sba:^ 

ff^ffl#Bsm/±VREF I ^^jB£-r^51^SKA:^fi-^^# 

BsmrnvREFUi. xmj]^\B]ms oizi^m^nx. 
-?'^rcib\zm^'^*^ti^o 

[0 1 3 3] 09 ti. 9vmxt}m^mmmm!±^^\B\^ 
2 7 o(Dmf&^^^-r^^mx&^a m9^mmLx. n 
w^xtiimmmmmf±m±m^2 7 o\t. s^mmmmm 
Ext. vddty-\^N3L(Dmzmmizm'^^n so 
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-5. i£6x2 7 1^:. PMOS h^>>?X5^ 2 7 2i5j::Z>' 
2 7 3(h^^-r^o y-HN5(3ti. J1^gBA:'3<t^ffl# 
BS^EEVREF 1 ^^^f^^n^o 



[0- 



(c^-g-^n^Mfs (M : ^mm COPMOS h^>>^X 

^^ 2 7 4^^^^, NflCOPMOS h^>>^X^ 2 7 4 

(Dy-hc?)#>^H. l^flSttJEV s s (h^^^n^o L;^ 
^^^•^T. NficD h^>>?X^ 2 7 4(D^^ti. ffiSx^^ 

[0 13 5] PMOS h^>vXr$^ 2 7 2 00^— hf:: 

ti. #BSmJ±VR E F S:feJ:l5VR E F POD— 

e^t;:Ati^n^o PMOS h^>S^X3' 2 7 2 coy- F 
\z\t. ny-tiy hm^PCVT e-/)ixt]^n^o 

[0 13 6] :i(D^ofSim^t'r^^t\Z^O. il^^ 

-HTJi. nmxfjmnmm^Mj±.vREF kdu^ju 

P (2. 5 V) 7!?^PMOS h^>>?X37 2 7 2<7)y'-h 

f^A:^$n^s^i^ti. 9\^mxtsm^mmmmE.v RE 
FU^i. 4y\zmm^n^o -:i3. PMOSh-^>>? 

X^ 2 7 2<Dy— h(C#BS^/±VREF S (2. 0 V) 

^^xtt^n^m-^izit. nmxMmnmmmmf^yRE 

F I {'i 0 . 9 V IZ^^ ^ tl ^ „ Z. (D ^ ts^.f^ ^ Z. 

t{zj:.D. mu^ I xomm^^)i(Dxtimmz-:>\^^ 
X. s^mxt^m^mmmmJ£v RE F i ^wm^xnm 

[0 13 7] E19{C^-rcfc3lC, PMOS h^yz^Xl^ 

2 7 4(D^n^tit^mz. n-r/ixffl<?Dt:^-x^^ 
2 7 5^mm^^z.t\z^^x. ^mxtimnmmmm 

)±VR E F I <7)U^JU^, tn— xya — tCcJ:oT®li 

^t^z.t^^'»mLu^. 

[0 13 8] —jj. v^^-y^' /^y—i^oyE-i^x 

Xtiim^'f)^9\^m^^^Xti'^n^Z.t\tUl^a:)X\ n 

mx^m^mmmmj±v RE F i \t^^tu^o ltz:^^ 

PMOS h^>S^X5^2 7 3 ^^-->::t:7LTW{^ 

a»it^ii^-r^c.h{cj;D. ^mxtimnm^mmEE^ 

*[HlgS2 7 0C7)?^^m;^j^Hrjj|^-r^c:<h;0^*T'€^^o 

[0139] &.±mmLrc<k o \z. p^mmmM^ i o o 

[0 14 0] ^ti. ny-tiy hft^PCUTetl. ^ 
a^St^^ffiE X t . Vd d^iI^-r^;^ci6(7)NMOS h 
^>i^X^2 1 4. 2 2 4^cl;t/2 3 4^CDy— htiA 

mv s s^oiio^nsiJ^aimmEx t . vddtc^n^'n 

[0141] [y'^-Zf ' /17-^^7>^:— Kt^^^XA 
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^BP^^ Oy^-i ^- — y*)im^EX T C K E \ZJt-^ b 

UT^^^n^F^igSi7D^:/i:7^T^-yjWf^ i nt ck 

J^iamSS^MIIffiVDDP^E X t . Vdd-VtntC 

^ ^--zr)vm^ i n t c k e ^^^^^mm^'Z^m 

[0 1 4 3] 01 0^#BSL.T. l^gB^D^y/7^;^->^^ 
;Wt-^^^[mK 2 8 0 t^. iSI-gEm^mffi E x t . V d d 

\z^'Dxmm-^n^^nf'' h 2 a i mmm^mm 

«mVDDP(Cci:-:3T®ilj$n'5ifeay- h 2 8 2-2 
[0 14 4] aa>y-h2 8 Ifi. :^gE^D^;/^-r^--- 

— f- 11 1=1. -v^ Ty^ r? u /x" r-» -^t . U r> T T /-» 

C7)NAND?g#«gm^m::^-r ^S^^-h 2 8 2 ^i. 
jl^SB^ Uv^^ >^JUfS-^E X T C K E i: A '7-;^ 

h ft -^(T^SSff i: <^ N A N D i^^^:!:^ -5 o 

[0 14 5] L/^7!)^^oT> liJi^'- h 2 8 U^. 

y hii^p CUT e Tj^m n^T^V ^ >^ 

BM^y- h 2 8 2ti, hffi^PCUT e;^^L 

-^^-yMtnEyii:cKE^^n^nvyTt.i.xm 

[0 14 6] 8 3^^n2 8 4 tl. ^H^r 

-h 2 8 143ctn^2 8 2<D^n^n^ti^K^'t^. m 
H 2 8 5ti. ^ >A-^ 2 8 343ct0^2 8 4C0m 
;^?COO RM^^^^I^SB^ □ ^ < ^-^)im^ I N T 
CKEi:bTm:^t"^o 

[0 14 7] ^(7)ci:e»:^j:«^<h-r'5C ilS^: 

K»t{ciD(/>Tti. mm\B\^m,mMf±y ddp{zj:.'dx 

mm^n^J^yyr (msy-h 2 8 2) tC<J;oTf^gP 

^ay^-i ^-^ — r/jim^ I NTCKEf)^^f&^n^o — 

' ny-yoy'^-\^\z^^^x\t.. 9VW^m. 
a^.s/±Ext. V dd\z^^xmW]^n^nyy7 m 

3iy-h2 8 1) ICcfcoT. F^gB^Du/^-f 
I NTCKE;^^'4^$n^o 
[0 14 8] ffl;t^-K^cl:^/T'^'-y • 

y;um^ E X T C K E <0 U'^^l^jl^^iE^JcKefe U 
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X. P^^C^Uy!7'^:^--ZfMtm^TCKE^^^r 
^Zty)^X^^o 
[0 14 9] mmC^ U y ^ ^ :^^-yimn I NTCKE 

^iHis§3 0 0 izf^m-^n^o 
[0 15 0] /^y~-t}y hm^^f^m^3 o o\t. -r > 

3 0 2 i:^ U ^y y:7D^y y 3 0 4 U^;U^^ 
lHlgS3 0 6 <h^$tfo >/t-^^ 3 0 2 «h:7U ^y:7°:7D 
^yy3 0 4<hti, Hja[HlS§ffiagmi±VDDP{Ccfc-:?T|g 

[0151] >A*-^ 3 0 2 fl. P^m^Uy^^:^^- 

I NTCKE^SI5bTai;^i"-5o -r>/t-5^ 

3 0 2CDm;^ti> 37U vy:7D^y V°3 0 4tC?^LT. U 

"^y hXfit\^x^A.^n^o y yy^yay^ 

$lJ^^^t-^/DPD^i, • /^-:^^^^>^:- 

m-^T$>-5o Tch^U. Bl4tc^t-x>hU:^S:t-tSx. 

^- Hx> h U 13 v> HD P ECOA^tClSSbT, ©Jf? 

[0 15 2] b/^c7i?^oT, :7U ^y y:7D'y ^3 0 4C0m 

I NTCKECDH U^;l/^COii^{C^^^bTL 1/ 
[0 1 5 3] l/^;^^^lHlg§3 0 6^1. y'U^yyy^Div 

30 y' 3 0 4<Dmfjm^ ^i&mnE.Y s s--9mmm.mf±E 

xt. Vd dfe^BrCW^xy^'^^^UT. /^y — t}yhim^' 
PCUTe^^fiEf >5o 
[0 15 4] ;ntiicJ:D. EI4 4oci:r/0 5 
Kx> hU:^^ict^oT, A'^-:^^y hm^PCUTe 

-So 

[0 15 5] T^^-y • /-^y-^'^ye- Ki^^bii^^ 

40 ^(HlgSlie, 1 2 6*5j:?^ttffi#l±lHl^ 1 3 6 ^^.ti 
Mfe«/±Vs s{CS^$n^#.^.mJ±VREFP, VRE 

Fs. vREFD^. ^mizm^u^ji^xmrn-^it^ 
ii^^m^^c^. mz. nge«aim/dEEx t . vdd^^ 

EEf-S '7- H^mEE V P P \Zi4ft-^^0mmf£V R E F 

D ^ iS ^ o 

[ 0 1 5 6 ] 0 1 1 ^1, a^^- K-vCO^t}f SStCfS^tt 
CDS5trV\'*y 7T[HlSSCD^^€:^-r{HlgS0Tf*^o 011 
50 lc:fel.^T(i. '7-H^mmVPPlC*HSr^A*y:7 7lHl 
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SSI 3 2(Dm^f)m^mZ7r:^n^o 
[0 1 5 7} lai 1 ^#03 LT. ;t^7 7 7[HlSSl 3 2 

•PMC ^ yv^^^^z 6 C. 2 6 3 t:J<I/M^:os• 1- •• 
^>vX^264, 2 6 6, 2 6 7(CjjnAT. NMOS 

h^>>^x^ 2 6 7 tm^nzi^m^n^Nuo s hy> 

[0 15 8] NMOS hy>-J7.^ 2 6 8 ^1, / — HN 
[0 15 9] n^-:^y^)'\Lv h«^/POR r M 

mmmz^i.^x-'^mm^mt-^n^t^. ^mm(r) 

[0 16 0] cc^<:i:o;?^j:^fig;cht-^;i(htCcfcO. EI i l 

\z^^n^n^yy7m^\ 3 2ti, E!8{c^^nfcig^ 

^m't^n^yyym^t\t^l.X. /W-:t>'j-tr^y h 

SS3 1 QCDm^^^^m^mx^^. 

[0 16 2] 0 12 ^#BSbT. A-'7-^>'Jir>y Nft 

-^^i7)c[HlgS3 1 0 ti. ^gBmiUmSE X t . Vdd<hy 

-FN 6 ^(Dm\zm%m\zm^'^n^Fuos h^yz^ 
7.^3 1 It. y — \^N6^^zSN7<Df^\zm^miz^^^ 

'&;^n€>PMOS h^>>?X3^ 3 1 2 y— KN7:fe 
ctmgife^EEV s s cor«1{imMWtC^^$n^NMOS 30 
h^>vX^3 13(h, y- KN 7 0OSJ£U-^;U^SI^ 
bT/^7-:t>U-lr!y hlf^/POR r ^^fiET^^ > 

3 1 5 t^m-r^o 
[0163] PMOS h ^ y-yx^ <Dir- bi<Z\:X. Rfe 
$n;^c/W-;tJ^y hft^/PCUTeii&^A^'j^n^o J 
- KN 6 tCt^. #H^mJ!£^^lHlgS 1 3 0 f}^ibCDmmmj± 
VREFD O^^mim^n^o PMOS h^>>^X37 3 1 
2*5i:?>'NMOS h^>vX^3 1 3li. #Bamfl£i2^ 

[0 16 4] • /17-5'''^>^:- KiC43(/^T 

Fuos h^y-yT.^ 3 1 i^^i^—y:ty-r^tt 

fete. #B^mEEVREFDti. ^^^1±V s s 
n^o CCT)^^. PMOS h^Vv^X^' 3 1 2;>^^:T> 
NMOSbyyyx^3 13^^^y-^^Z.^i\,Z/^ 
Lrzf)^'DX. AU-:ty^Jiiy hm^/POR r 

m^^- \^^(omm\zm^x. Lu^Mzismt^ 

[0 16 5] =T^-":f ■ ny-^^y^- Yt^^W^"^ 
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#Ba^ffiVREFDO:feJ:iy^'VREFDtS, iiS^:- K 

d^ott^y- K^«EEVP pc7)g^l/^;nc5c^C^f 
IE{c^it^i^a6>&o L;^c7!/^^oT. #0a^/± V R E F D:?^^^ 

Rif^ai±^Mx.'5^-rrc7)m^^rpi. NMosh^>>^x 

^3 1 3ti;t7^;^«g^li}^t" ^C0T\ A° 7 -::t > U 
hm^/POR r (Offitt^im (Ll/^;U) ^>^SJ^$n 

-So 

[0 16 6] -^cof^. mms±yRY.v\yt^m%ff\'^n. 

l±$:^A'5t> NMOS h^>vX:$'3 1 3i:i^:^y^^ 
(DX\ /^y'-:ty^)^y hmn/POR r\tHU^MZ 

[0 16 7] ccDj^.'^r^mfS.t^^z.tiz^y:). m-^t 

— F^OD^ijm0#t::PMO S b^y-yT.^ 2 1 0(7)^ — > 
:t>lClSSLT. A'>y ^'TlHliS 1 3 2c7)iftf^«iSM8S7&^* 

5S«$n-?)(h> NMOS h^>>^X:37 2 6 74oJ;tK^2 6 
SCDMjjlZ^^X. /^yy7\Bl^3 12(Dmi^mik^m 

VRE F PCOtgi^^ffiV s s T^^^bCOiLiiT^^'O ^iSo^ibb 
T. y-F^m/dEVPP^il^:^^^^^^^-!^^^^:;^^^^^ 

mf±vDDs\z^n^nM^-'r^. m? izfr^ur^/^^yy 

tIhI5§1 1 2^J:D^1 2 2 tcfeigfflf ^C^tJ^^^T^-So 
^(D^^tC^l. H 1 2 {C^Ufc/iy-4->Uir^y hm^ 
^^[hISS^. A'^;/ ^'tIhIK 1 12.12 2*5cJ:tKl 3 2 
T^^Wr ^ Z. 1. oJHgT$)^o 

[0 16 9] [^j^c7)j^^.2] %mmm2\z^\.^x 
v^. mf^^]y^)v<D9vunMm±.\zmt\^x. [^rs&nm 

^(Dmmz-D\.^xmm^^o 
[0 17 0] Ell 3ti. ^mmm,m^±u^)v\ztm-\^ 

[0 1 7 1] Ell 3^#BSUT. mm(Dmm2{z:}Di^x 

9v^mmmj±LLx. 2. 3v^h. ^ti^Dt^m 

1^2. 7V7^(D2mmf)^Mm'^n^^ — 7.^^?i^a 

[0 17 2] 2. 7 vi^^mmwMf±o:>mmmiz{:^. y 
^ u 7 u-f sznam V D D s ^<kzsmmmmnMmf£v 

DDPti. 51^gP«2S«mEx t . Vdd (2. 7 V) ^ 

i^/ELT. 2. ov4dJ;^'2. 5 V iz^n^etim^^ti 

'7- F^a/±VP P^l. i5^i^gB«i^.mi±E X t . Vd 
d (2. 7V) ^#/±LT, 3. 7V{C^^$n'5o ^ 

[0 I 7 3] Z.n\ZMLX. 2. 5 V3^i51^gI5ma^fl:/±ii 
U7U-rmiigSmvDDS. 7-F^m 
lEVPP*3ctD^Sffi«ffiVBBti. 2. 7 Vs^nSBmJS 
m/±5ifflP#<hig<llJC, 2. OV, 3, 7V:fecfct;^-lV 
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[0 1 7 4] L-f)^LU'f)^ib. nmmmmf±EK t. vd 

> /\° 1/ - ^ J: 15 F ^ < A (7) it y y 7)^*0 e> n ^ o 

iftf^ii It ^ ± # $ ^ i£:^ gT!;^^^ i; ^ o 

[0 17 5] 2. 5 V^^l^a^mzSmiEiifflPftC^^l^T 

ti> sianissmzBmmvDDP (2. 5v) ti, 

mi^-f^p^mmmmi i s ch^i^^^^^^lH^t^fi|g-r 
[0176] mmcomm 2 (cse^ . ii?aiHi5§iiM 
m2\z'i;tomjs,iz:^^^x\t. mmm^mmMmv dvp 

1 6\zix?ix. mmmj±m^m^4 1 0. ;\^y:7 7'[His& 

4 1 2:fe<±:r/F^SB-^i!g||m^^(lISS4 1 6;^^^^iag$n 

[ 0 1 7 7 ] la 1 4 ti. mm(Dmm 2 tcse 3 #0ssjbe^ 

[0 17 8] 1^1 4^#BSLT. #Ba«JE^*lHlg§4 1 

o\t. miiz^Lfz. ^m(Dmmiizv^ommmj±m^ 

[0 17 9] mmy-h4 1 /^^-^y hiW^P 

2 5 2c7)y- h{cA;^^n-g)o 

[0 18 0] mmmnvD i ti, ngi^aii^miiE x t . 
V d d(Dmf±u^MzfBcxm^^n^o Md^mzit. 
^mmmnf^mfst- i^izn^^t^s^^mmm^cDmm 
m. -tt^t^-^mi 3(Dmx\t2. sv^9\^mmmmi±f)^ 
mm^n^m-^iz. mmmnvD i ittnu^Mzm^^ 
n^o mzmmLfcj^o^z. 2. 5vm^^nmmi£<D 
mmm\z{t. ^ummmfEE^t, vdd ^^mmmM 
^1 1 s t^m^Lxmmm^mMmf±vDDP^±^ 
-r^<Dx\ mmmf±vREF p o(D±mt^mtu^o 

[0 18 1] ^gssasmmii^^-Kcto^foiSi^iSi^gs^ 

7 vm9\^ummmf±y)mm^ti^m'^\z\t. mmm^v 

[0 18 2] C(7)J;3;^j:1^^Str^C<h{Cct 0, PMO 
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winmMf£\y^)\^\z}t-cxi$^->:ty^n^o cnizw^ 
[0 1 8 3] 0 1 5ti. mm(Dmm2{zmo/'syyTm 

SS4 1 2^(Olirjg^^$:ltt0J-r^lHl8S0'Cfe'5o 

[0 18 4] 0 1 S^mMLX. /'^yy7mi§4 1 2 (D 

10 mmt. msiz7rii^rz/'\yyym^i 1 2tmmx$>^ 
'Mm<Dmm2 \z:iD\.^x\tmi¥mrM(Dmmmm^mu 

[0 1 8 5] ^ggmzHm/EEx t . Vddt/'^^yyrm 
S§4 1 2 t<Dmizmm,mz^^:^n^PMOS 

7.^ 2 \^(r>¥—v\z\^. m\ 4t.nu(o^n^—v 4 

SS4 1 0 thIWItitc. #BSS/±VREFP(^^^}O^^^Si: 
1 2c7)»jf^^r^t^jg»LT^^»^;^^fflMT^^o 

20 [ 0 1 8 6 ] 0 1 6 mmmm 2 3 p^SBm^g® 
j±m^iB\^4 1 ea^m^^^-rm^mx&^a 
[0187] 016 ^#03 bT. \^^mmmj±m^m^ 

4 1 fi ti. n v/t 1^ — :<7 4 3 0 PMO S h yi^7. 
^4 3 2 NMOS h^>vX:^4 3 4 ch. mmtr — 
F436, 4 3 7 0/^^-^4 3 8 ^, 
rjit«|&HB4 4 0 ch^^T^o l^HlimM«?jSttStg^4 4 0 
ti, Y'y^ nVyZ^VT.^ 4 4 2, 4 4 5 ^WT^o 
[0188] >/\* 4 3 0 tl. i^3a[Hii^iezIi«/± 

V D D p \ztm<t^^mn&vR E F p t )i5aiEigs«M 

30 ^/EVDDP chCOllffM^iittlLTy- FN 8 {cm:^^ 
:R#:«J{Ctl. FNScDmEEfrl. VDDP>viC 
EFP(D^^Hl/^;U WgK«Me/EExt. Vdd) 
fflfjfZ^^^n. VDD P<VR E F PCDJa-g-L 

(Sifemmvs s) «tcis^^n^. 

[0 18 9] PMOS h^>>?X3='4 3 2ti. ^I^SB^ilg 
mi£Ext. Vd d<h=i>/1l/— 374 3 0 diCQF^IJcm^ 

MtC^-^^n-So NMOS h^>>^X37 4 3 4^i. y — 
FN8^ci:Z^^M*S/±V s s cofplfcmMMfc^'&^n 

40 [0 19 0] mM'x-~V4 3 6^i. ©llffg^VD 1 ^ct 
O't^-T. h^:- Fffi^TMDV(DORi^g:^^^PAiuS 
F^>>?;^374 3 2(Oy- htC-^A^o 7^7.F^-Fm 

V\Zt^)^.-t^J-7.V^Umi^\Z%ri^^tl^\Z. HU^ 

[0191] ifeS^r*- h 4 3 7 ti, ^31>!r- h 4 3 6 <h 
(^^(C. ©l^m^VD l:feck^;^X F^- Fm^TMD 

v(DOR^^nm^^ds-h't^o mn'f-v4 3 7 o:^}^^ 

NMOS h^>>?X3^4 3 4(7)^- hfC^^btl 

50 
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[0 192} K^-f Ah^>>^X37 4 4 2ti. y-FN 

mmz. n-^mM^m9 o (hrtgBmMiBig i i s c^ct^PbI 
ii®mw{csg^$n^« F^-r/\>^>>^x^4 4 24o 

ci:C>'4 4 5ti. PMOS h^>vX^T^fig;$n^o K 
^<Ah^>>^X5'4 4 50^*-h{Cti, 'f>yX— ^^4 

[0 19 3] :i<D^oumf$,tr^^tiz<kK). a^ift 

;u) m'^\z\t. mmy^'-h4 3 6^^zS4 3 7 <Da^t3 

itt. hu^ji^izm^-^n^o Lr^yj^-DX. pmosh^ 

>>?X^4 3 2(i:t>L. NMO S h ^ >>^X^ 4 3 4 
fri:t:7f^o $e)tC> K^-rAh^>S?Xi$74 4 5 ^>5t 

l±> T7:i:^"^3>y\°l/— ^4 3 0(Dm/±itg^jg^(3j^;cL; 20 
T. F^-r/N>^>i^X^ 4 4 2 ^gB«i^iB^90 

;^^6i^g6iiigiB^i 1 8{;:*fUT. [^mmmmm^m^^ 

[0 19 4] Z.niZMLT. ^gBW.ai±E^^-HtC 

*tis-r^2. 5 vis^a5«i^sEE;5^*igffl$n^ (»jws 

^VDUlHi/^;u) ^^{c(S. ^iiy- h 4 2 6^,±: 
IK4 2 7CDtB;'jfi. Hl/^;i/tCiS^$n'5o Lfc^^^-o 
T, PMOS h^>vX^4 3 2 NMOSh 
^>>^X:$^ 4 3 4\t^>-f^^ 

[0 19 5] Ltz:^^^T. n>A°L/-^4 3 OcDlftf^ffl: 30 

^M/)m\i;>\<^n^c:L^{z. y — \^ N s {tmmm&v s s 

{CS^$n^o C<7)^m> M^JfClES^n-S F^'<A'h 
^>>^X37 4 4 243ci:t5'4 4 5(7)M:^7^>"^*^$'J6^{C^ — > 
:t>$n. nSBma^ja^9 0^rtS|5«i!il2^1 l 8<h^ 

[0 196] C(7)^m. ^gl$tti^mffi7!;^*{£<. K^^A' 

[0 1 9 7] ^/i. lif^^X hPttly^X h^- Hft^T 40 
6;feJ;D^4 3 7 (Dltii3^^HU^)liZ^mmzmt-r^(D 

CO ©SSKfP ^ ^ W (c ^fr-r ^ C ^ 5 o 

[0 1 9 8] ^1 7ti, mm<Dmm2\z^^v\HmmmM 
[0 1 9 9] 01 7^mmLT. \^mm^mf±m±^^ 

4 2 6\t. Z}>/t]y — ^ 4 5 0 I/ — 5=^ 4 5 0 

5 2. 4 5 4. 4 5 6^:. H ^ >X :7 7 -y— h 4 5 9 50 
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p^mmmmiMm^^^4 6o^. ^s^r-h4 5 7. 

4 6 6 ct. >/^^-^ 4 6 7 ch. PMOSh^>S^X37 
4 6 8 i:^^t^o rtgB«2!^.®?jg#t5iSgB4 6 Oti. K^-f 

r;by>>7.i^^ 1 5 2:f:J:c:;4^G :: l*trf 

[0 2 0 0 ] n>/^U-^ 4 3 0\t. ^^'JTl/-r«Sg 
«EE V D D S iznJt-'t^^mnJiV REF S h^'^^jy 
L/-f S;«m/±VDDS (hCOmmM^iiULTy- FN 9 
icm^'jf^o m»mz\:^. VDDS>VREFS(Z)«'& 

tcti/- KN9tiHi/-^;i. mmmMmj±Eyit. vd 

d) fflijtcig^^n, VDDS<VREF SOO^^tC^iy 
-FN9{3^^L1/^;U atflfe^ffiVs s) fflijtr^^^n 

[0 2 0 1 ] NMOS h^>>>^X^4 5 2. 4 5 4^cfc 

If 4 3 6\t. 3 >/N°i/-^ 4 5 0 Lmmmf±v s s tCO 
mizmm\zm^^n^. nmos h^>>^x5'4 5 2(d 

y-h\z\t^mf-h 4 o 7 coihij^^x^^n^o mm 

(DOR^- h(Dlht^hmmim^SREF(DK^m^h(D 

m(D ANvmw^M^iiiiti't ^ AN Dy— ht^m-t 
(DmimizHu^Mzmm^n. 'tni^y.s^<Dmm\z:^\,^ 

[0 2 0 2 ] :i(DJ:oUmfJ^^i-r^C^:\Z<k^. NMO 

s s) {cfS^$n^o ^)Vy ^) y ]y y iy ^.-3^ y 
^\^Amz^\,^X\t. ffeiJffllft^VD 1 feL< ti^X h^- 

t>. ^mmMmj±m^'^-\^\zM}t^'r^2. svmm 
^<Dmi¥'T7sh^^m^^nrzt^iziD\,^x. nmosh 

y>i^y^4 5 2 0)^- h«/£tiH U^)\^ {SrmmmM 
ffiExt. Vdd) izm^^tl^o 
[0 2 0 3] NMOS h^>>^X^ 4 5 4(7)^— h{c 
fflffll«-^SREF<7)JKtefI^;&^'A;'j$tl^o Z.<D^ 
NMOS h'^>>^X:^4 5 4ti. -feJUX U :7 1/ v- 

^i]v>F^fTP#tc:$^->:^:7$n. "tn&^ncDmmiz 

NMOS h^>vX^4 5 6fi. ^/hSzSt^i]>/1l/- 
5^4 5 OtC^tLT. SP#«?St-^o 
[0 2 0 4] L^:d^oT, =i >/t U — ^ 4 5 0 COKjf^^ 

MOS h^>>?X^4 5 6<7)^{CJ;oT#t^$n'g)o il 
^m-^lZiit. NMOS F^>>^X37 4 5 44ocfcI/4 5 6 

tCcfcoT, n>/iu-5^4 5 ocoiftf^a:S;^^'^^^n, 



(19) 



2002-373490 



35 

^n^m-^iZlt. NMOS h^>vX3'4 5 2. 4 5 4 
:^^ZS4 5 6 ICci:oTn>/1U~5^4 5 0 CDlftf^Bjjg?^^ 

1 oiz^if^^mmmm^ot^i'^rzisb. y^^^jTu^mm 
mj£VDDs\zw^^n^mmm^mtmL<m^f)^^ 

[0 2 0 6] K^-ryX>'^>>^X^ 4 6 2^cfca^'4 6 5 

mmzmm^n^PMos h^>i^y.^'(:^n^nm^ 
$n^o H^-r/\ h^>>^x^4 6 2(7)y- h^i. y- 

FN9(h^'&$n^o F^-f/t h^>i/7.3^4 6 5(D>;r 

- hti. h^>Xy y—y- h 4 5 9 ^^LTy — FN 
9<h*g-&$n^o ^bt::. F^-r/^>^>vX^4 6 5 
coy~Ftl. PMOS F^>>?X3'4 6 8^^LT51^a5, 

mis«/±E X t . V d d <h hm^mi^zf^-^-^n^, 

[0 2 0 7] K f7 > X 7 r F 4 5 9 t^. ^^V— 

F 4 6 6(7)ai::^tCiS^LT::t>/:t:7-r>5o Mt^^Z 
{t. aiWM^VD 1 feb<fi-7^X F^- Flt^TMDV 

y-F4 5 9^i:t>t-^o mmm^vD i^^zs 
9-7. F^- \^mnTUDV(Dm:^y)^L u^)i\zWi^^n 

30 

[0 2 0 8] PiMOS hy>z^ys^4 6 8 fi, ^SBm^Ii 
«l£Ext. Vd di F^-rAF^>i^X3^4 6 5<Dy 

- FchcorB1^c:'S:mwtc^^$n. ife^iy- f 4 6 6 (Dffi 

[0 2 0 9] C<DJ:'5;^cJ:«fiS;i:t- ^CchlcJ;^, 

m'^lZ\t. PUDS h^>-JX^ 4 6 S^'^:t>-r^—^ 
X\ F^>X:7r-y- F 4 5 9^i:t7$n>5o {^fzf)^ 
oT, K^<A'F^>i/Xi5'4 6 5(i^f[|WtC^ — >:t 
y'^n-^COT, F-^-r/N'F^>>^X^4 6 2{C^oT. 40 

FN9comi±fc^&i;T, i^i^ggaagga^g o;^^b)rtgB 

[0 2 10] ^ntC^^LT. 51^gB«2liSl±E^^:- FtC 

4oi.^TH. b^yxyy-^^-h 4 s d^^y^y-r^—:^ 

X\ PMOS F^>>^X^4 6 87:;^':t>'$n'&o CKD^g 
y-FN9ti, F^-f A'F^>>^X5^4 6 243J:0^ 
4 6 5(7)y- F<h^'&$n-?)o LAc;!>^'oT. ^mz^s 
^tlfz F^-1'y\'F^>>^X37 4 6 2 43J;?J^4 6 StCcfco 

AF^>vX^^CDmi5gKlft*;&^ffi?*W«cl£T-r>5^SPm so 
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DD scow^a^^^^tt^li^#T^^o 

[0211] ^fz. iftf^T^X FB#{C^(/^T, T^X F^:- 
■ Fm^Tn:DV4nU''<;i'irSS;&^3.Z::::3J: ^-r. 25- ■ 
liy-F4 5 7:B^ZS4 6 6 CD tB;^ ^ H U^jKcl^^T 
^^OT. ^gB«2lS«mfiSS^-F(D|p]S§®jfp^lS®^6^ 

[0 2 12] ^^tC. *ite(DJ^B2{Ct¥5«l^tC:fel^T 

m6{z^Lrcmf±^j±\m^i 3 6\.zi^K.x. mf±^ 
i±iH]ss4 7 0 7!?^^gas$n^o 
[0 2 13] 01 sti, mm(Dmm2\z^^om&^j±m 

SS4 7 o<7)1^^^^-ry^n^;/^0Tab^o 

[0 2 1 4] ^1 8^#BSbT. m/±#i±lHl5f§4 7 0 
^i. #^^P#^^mg|$5 0 0 ch. T^T'^:7^»#ffl^aigB5 
lOch, X^>A'^B#ffl«^aigB5 2 0 i:. T^^^^^M 
l±5SB$iJ^3{HlS^ 5 3 0 c^. #i±rL- F3!<Jffli[HlJ^5 4 5 

Y^'T^ y^^J±ZLZiy b 3 3 0 X^>A'1'#i± 
OL- F 5 7 0 i:<^^Oo 

[0215] immm^itiu 5 0 0 mi^miz:^^^ 
X. y-\^Wimj±ypp^mi^-'t^m^mmf±vREFD 

iSmtT^o Ti:7-x^yp#ffl^mgB5 1 0*5ct:a^X3^> 

izmi^L. ^n'En<Dmipm\z:^^^x. 'y-F^mmv 
p p mim-r^mmn&v refd^d %{&t Ltzt^ 
\z. ^^iS-T'^^mm^LowN^fect^/Lows^^n-?- 
tiHu^juizsmtT^o 

[0 2 16] 7.^>/^-(mmmihms 2 0 {t. ^'B#©?f^ 

V> FcD^fT^PpT^l^l.^T. X37>/WP#^>^/±5a$5 2 

u ^j^ttiM^- LOWS oyism'uiznt^^ Lxmi'^-^^o y 
^j-^^nm^m^^ 1 of^> «if±sgBSttfkm-^ACT 

[0 2 17] T^^^y^^^uwmm'^^ 3 o^i> 

[0 2 18] #I±a-n^y F$0fflI[HlSg5 4 5 fl. #^P#ffl 

>feitHSB5 0 o^cttxz^T^^ ysfffi^msBs i 0(?D^n 

^ACTORi:(cSo%^T. 7 y#EEn.- F 5 

5 0 ^m^^'^^fz.^(0^^--^M%^/PlA^ ^^fe^ 
T-So 7^^^' y^l±:i-v F 5 5 Ofi. ^^ — ^M% 

^/pue (Dgttfbwr^itc^fet.^Tiftfp'r 

[0 2 19] #I±a--^y F^'iSlHlgSS 4 5ti. ^mii^ 

LOWE<?)ffii4{l:^Pp1ic4DC'^T. -r^^-y;MI^/PM 
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[0 2 2 0] 7^7"^ y#|±n.n^y h 5 5 O^i, U >^ 

4^>yiEjg§6 0 0 a, eOOb^WT^o 
[0 2 2 1 ] U>^^^lggg5 5 5tl, -f^^-y^MI-^/ 10 

O^^fiKf^o ^J^^[Hl?S5 6 0 ^ISM-^PCLKO 

[0 2 2 2] 4^>:/lHlgS6 0 0 a*5cktX6 0 0 bti. /i^ 

t. Vd d^5^^->?4^>^"»f^tCci:t:>T#l£UT. 

[0 2 2 3] X5^>/^<#l±:i::i^y b 5 7 Oti. U>^' 
^JiggS 7 5 i:#>y[HlgS6 1 0 ch^^T-^o U>^^^ 20 
Iggg 5 7 5 > A-r 5 2 0 (D^thtE^ 

Lows(D^mtizjts^Lrmmtm\zm^^n. mm 

-1 /\^_ ON mWi -g-.-i^ -r*- ^ -+2 ^ , — 7" ^-^ r-i , /-r 
i U _L V ^ 1 y v/^* ;aj c H ^ 'e^ ' > 

fiSc-r-So 4^>y[HlSS6 1 on, U>^*^^§i 5 7 5 7!?^'^ 
^T^4^>:/^nu'^PCLKJCJi£;^UT, ^UMWM 
j±Ext. Vdd^#l±LT> l^g5«zBBa^l 3 8tC»7 

- F^mi±v p p ^^^T-So 

[0 2 2 4] 7^7^^ y#/£:i:::^;/ h 5 5 O-trffiV^btl 

:^n^o ^/c, 7^X-Y :/#i±3-- h o 5 OrtcZ)^^^' 

h 5 7 Oi^a^^^-iy^syy^^^^/^iy^^Dhi^^Km 
it^n^o {.tzfj^-DX. 7^5^^ >^*#l±:i^u/ h 5 5 0 

Mf^^ff/^fA-So x^>AW#m:ir.>y h 5 7 o 

[0 2 2 5] :k\Z. «/£#lElHlgS4 7 0(D^U6f(Dm^ 

mmzr:>\^^Tmm\zmm-r^o mi9\t. o>^mmm 40 

[0 2 2 6] mi 9^#.^bT. *)>^mmm5 5 5 
(i, mmmzmm^nrc2n + im in : ^mm 

yn—^ 5 5 6 ^WT^c >A-^ 5 5 6 (D^^ \zn 
LTfl, -i-^^-yjUm^/PMeCDffittlbtClSSLT, 
^SBmasmiEEx t . Vd d7!i^#fcj^^n^o ^ 
g-r^-r 556 [^±c7)FBl{::ti. ;^c<h AtfietiS 

tn:tr?^^£$n^il3£^T-5 5 ^ti^^i^n^. 

[0 2 2 7] zL(D^ofm^t't^^ti\z^y). ^)>cr 
%mmb^s\z^^^mmnpc\^Ko<Dmmzti't^ 50 
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u^)v<D9\^^mmm^± Ext. v d d Tj^^^iiffl $ nfcJi-^ 
z.<o'^Wt. :^mmwMKTJmm\zt\^^s>^^r±'lv:, 

[0 2 2 8 ] ^{3. #^P#ffi^ffigB5 0 0. 7^7=-^ >^ 
P#ffl^l±5BB5 1 0 4oJ;U=^^7.^>A^'i'P#ffl^aigI5 5 2 0 CD 

^^(DX\ m2 0\Z^\^X\-X. ^I^P^ffl^tBSB 5 0 0 <D 

[0 2 2 9] m2 0^#SaL.T, #«^ffl«imi^K5 0 0 
ti. PMOS h^>>^X^ 5 0 1 ~5 0 3 (h, NMOS 
h^>vX^504 — 506 ii^WT^o 

[0 2 3 0] PMOS h^>vX37 5 0 1 ti, ^l^gPSS 
ftffiExt. Vd d <hy- KN 1 0 tcDF^T^C^^MtC^ 
^^nx. y-htC/^7-/J^y hffi^PCUTe^Sit 
PMOS h^>>^X^ 5 0 24oci;0^'5 0 3tl, y — 

HN 1 0 <hy — KN 1 1 ^^nn i 3 L(Dm\z. 

nmn^mzm-^'^n^o pmos h^>s^x5^ 5 0 243 
^iSb 0 2(D^^-hu. FN 1 1 (ti^^^n^o 

[0 2 3 1 ] NMOS h'^>vX37 5 0 4^cklX5 0 5 
tl. /--KN 1 14dJ;?J^'N 1 3 ch. HN 1 2 chcDF^T 

5 0 4coy- htcti, 7- K^mmtcM^t;t"'5#Hs^/± 

VREFD:^^*A:'7$n^o NMO S h ^ > v^Xi' 5 0 5 

<D^^-h\Z\^. 7" K^ffi/±V P P7!?^\\;^l$n^o 
>>^X:$^ 5 0 6 n. y- KN 1 2 chlgifeSffiV s s <hCD 
rBlt^m^&^tC^g'&^n'^o h^>i^X^ 5 0 6<7)y- h 

[0 2 3 2 ] mm■kmmmm^\t.. ^^n^m^\^m^ o 
0 {c4oi^Tti> ©Jisffi^ s R E F (omm^/ s r e . 

^ffifi-^LOWSchCDANDJM^^^tClSCT^fiK 

^n-5o b/c;)^^oT. ftfjtaHf-^/SREFT^^^^L 

m^mx^^x. ^^m^^LowscDfSttit^r^i (hu^ 

JU) tC^Sl'^T, NMOS h^>>?X^ 5 0 6 ^;t>$U 

T. ^^SP#^^ffigB5 0 0(Z)i&f^SffL^«^-r -1)^:^7:^^' 
[0 2 3 3] ^fz.. mzmn\.r^^o\z. ^^-it-n 

^£-r^i^^g7!?^Vj:t.ia)T\ ny-tiv hil-^PCUTetC 
iS^LTPMOS h^>>?Xi57 5 0 1 h:t'7$n 
T. #1^B#ffl^fi:SSB5 0 Oc^iftf-^tif^^^nT^SSm^b 

[0 2 3 4] iftf^mr^tCOm^B^tZ^ol^T, ^^^B^ffl^m 

g55 0 0«, "y- K^«ffivpp:fec]:)^;intc?^is-r^ 

#BSmi±VR E FDCD^ffi^^JitibT, ^aift^LO 
WE(hLTy-KN 1 3(ca:i;^j-r-5o f?^cJ:t:>^. "y- K 

^mv p Fmm<t^^mmsyR e f Dct o *>iST 
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[0 2 3 5] Ti'x^^P^^^llSgPS 1 0lC43l.^Tfl. 
NMOS h^>S^X^ 5 0 eooy- M:iA:^7$n^iJjf^ 

[0 2 3 6] 7^T'^:/mmmm^S l 0^j:^'X3^> 

aa<j:u^6 0 0 bti. mm(Dm^^^\^> ^mnMmi± 

Ext. Vd d(DU^;U{ClSi;T. ^(7)#Haftf^^W^ 

[0 2 3 8] fcC^i^TlC^Bl/^T^i. 4^>7°{e!^6 0 0 a 
43J:Z>'6 0 0 b^mmiyryf^>y''\m^6 0 0 cht)*^t* 

[0 2 3 9] ^2 1 ^>y{Hlg§6 0 OCD^^^^T 20 

ti. /J^>y^D!yi5'PCLK (JitiExt. Vdd) ^ 

2o<h. y-\^Nbo ti^mmMmmi 3 8 L(Dm\zn 
mm{z»s^^n^&mhy>i^xi^ 6 3 0 hy>i^ 
7^37 6 3 o(7)y-h«m^#mf ^fcdbcDy-h#ffiBB 

6 4 0<h^^CJo 

[0 2 4 0] 6 2 0 ti. ^Sy- h 6 2 2 , 

6 2 4<h. PMOS h^>>>X^6 2 6 NMOSh 
^>>?X^6 2 8<h, 7j^>y4^-vA>'^C 1, C2<h^ 30 

[0 2 4 1] mmy-he 2 2ti, ©jwi^i^poBchJi^ 

>://? D ^ P C L K (hcON A N DiS^^m^ Hi^^-r 
-So ^lly-h6 2 4^S, ©Jffllfi^PDB<h4^>y^D 
^;/^PCLK.hor)ANDJjlS^m^m:^t-^o SOfflUt^ 

[0 2 4 2] PMOS h^>5^X:57 6 2 6ti. ^^^I'gE^ag 40 
ttlEExt. V ddty—\^Hv> c h<Dm\zn%^\Z^ 
^•^n^o NMOS h^>>^X:$^6 2 y-HNp 

>vXi5^6 2 6<^)y- hiCli, ^Hy- h 6 2 2<7)/li;^j 

- h 6 2 4coai:^7^^'A:^^n^o 
[0 2 4 3] 3j^>7'+i'/\°>^^C Ul, 4^>y^n'y^ 
F Cl.Kf)^Xt^^n^ y - KN i c^y- KNb 0 ^ODPel 
icS^^n^o /J^>:/=^^/t'>^C 2liy-KNp c 
/- KN b 0 <E:(DH(C^^$tl^o 50 
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[0 2 4 4] y>^;Uy-XhB${C*5l^T. ^31^-1-6 
2 2 43^:0^^6 2 4(1. 5i^>y^ D ^ ^ P C L Kc7)SS^ 

p c'LKtm\^m<o^ u y ^ y — hnp c {cm;^; 

T. ^]±mv^f)mn^ri^:it\ztx^. z^cd^^. im 
3 8\zm^'^n^p^mmmmiu^m 

[0 2 4 5] —yj. zy>^yvy^—7.hmz:^\^^x\t. m 

h 6 2 2i5ctrX6 2 4CDm:^H. HU^)\y^^XS 

i^Xy^Mz'tn^nm-^-^n^. i^tit^^x. pmos 

h^>vX5^6 2 6 4o^NMOS h^>>^X5^ 6 2 8 <7) 

[0 2 4 6] Z.CD^oUm^t't^Z.tlZ^K). 

[0 2 4 7] e}Sh^>>?X^6 3 Oti. y-KNb2 

[f^mmmmmi 3 8t^mm.mz^^r^o y-KNb 
0{c#jEWf'^He6 2 o\z^'Dxm^^^nrcmn^\^mm 
mm 1 3 8 {z{^m't^rz.ib\z\t. nj±mi^U6 2 0 {c 

[0 2 4 8] h#mg^6 4 0\t. ^]±=L-^y h 6 5 

0<h. #/±3.z:^y h 6 5 0 {C1t:7*^au/^ P c 

me 6 0 chy- KNb 1 tcopsizmm^mzf^^^n^^ 

^/t'>^6 7 0 i:, <>A-37 6 7 5<t. >A— ^ 6 

7 5cDm;by-H^y-HNb 2 (hcDP^iic^^^n^^ 

6 8 0 ^1, KNb 2{CMUTiStj-bn-5# 
ffjx- h 6 9 0 <h^W"r'5o 
[0 2 4 9] ^f£ZL-y h 6 5 0 ^i. i51^ffl5«M«£EE x 

t. vd d<hy- KNb 1 (h(7)r0i{c«m«(c^'&$n^ 

NMOS h^>>^X57 6 5 2 ch> -y->^i:7D^y^^^^SE6 
5 StNMOS h^>>^X^6 5 2 0)^— b ^(Dm\ZlS 
-^■^n^^^niy^ e S 4 t. nUMMME-EK t . V 
dd<hNMOSK^>>^X^6 5 2 0)^- h tCOmizM 
MWtC^^^n^NMOS h^>f/X^6 5 6<h^#f 
NUOS\-y>i^7.^ 6 S 60)^*'-h\Z\t9VUmm. 
«ffiExt. Vdd>&^A*$n^o 
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[0 2 5 0] 1tyi7D^y^^^gB6 5 S\t. ^^>Zf^a 

yi^pc LK\zM-r^\^^r^f^-^nrz^y^^ n p a 

J:t;$fJiai^I-^PDB(cii&i;T, ^y^i^UyC^Pc^^J^ 

yC/P atmmm^PDBtlZ^sCX. ^':f^Uy^P 

[0 2 5 1 ] ^ 7 5(1> ^^^Uy^P a 

f£;^bT> KNb 1 :BJ;l^^flfemi±V s s (Dt/^-rn 

6 9 0 ti. t^y^P^y^ P btClS^bT^ffiiftf'P^^fT 10 

^gBm^^SflEEx t . Vd d^#HUTy'- KNb 
IJce^T^o '^^^Uy^P\^\t,. 7j^>y^P^v^P 
C L K <7) jSte ^ O /7 ffi ^ f o 
[0 2 5 2 ] #EEn--^:/ h 6 9 0 ti. ^WmMMSS."^ x 
t. Vdd«hy-HNb2(h<DFpT{r'eaWt-^S'&^tl^ 
NMO S h v>vX^ 6 9 2 ch. NMOSh^>>^y^^ 
6 9 2(;)y-h(h*£^$nTity^P^y^PbcDf*.1^g^ 
^tt'S^^A'v^' 6 9 4 ^^SBmMttffiE X t . Vd 
di:y-HNbO <t<DFR^^C®^&^^r^g'&$n^ NM O S 
h^>vXi$7 6 9 5 ch. ^WmMM&'^y.t.Vddt. 20 
NMOS h^>>?X^ 6 9 2 (DV—V^(J^Wi\zn.%,mz. 
g^^tl'SNMOS h^>vX:$'6 9 6 ii^Wf-^o N 

vX^ 6 9 2 ^jgi^Sn-So NMOS h7>>'X^ 6 9 

[0 2 5 3 ] h 6 9 0 t^. $ ^^tc. ^gf^^^. 

«l±Ext. V d d iiNMOS >v^X^ 6 9 2 <Dy 

9 7 4dJ:U^6 9 8 ^Wf -So NMO S h ^ > vX^^ 6 9 30 
/ ^J:^>:6 9 8<7)a-^t^. ^'<:t--H}^^$n^o NM 
OS h^>vX:$' 6 9 5. 6 9 7 i5 J;tK6 9 8 J: o 
T. NMOS h^>>?X:$^6 9 2(Dy— hSm0Oja#l± 

[0 2 5 4] 02 2 ti, 4^>:/lHlgS6 0 0 (DUif^^IJiW 

[0255] g|22 (a) \Z\'l. SfflHi^ P D B = L U 

[0256] ^22 (a) ^#HSUT. itT'^ P ^y ^ P 40 

bti. ^^yy^^uyC^PCLKCDR&^ay^^zm'^^ 

it>^i:7Piyi^P afi. 1t:;^^D^y^!7Pb^:ltgfU 
T. ^(DiLTf}^K)X,yz^\tmMl^X\^^^y}'^. iL±f)^OJ:. 
yzy^tm-DX^^^o tl-y^P^v^P c ii, I^^^P^y^ 
^fiEgB6 5 5tcJ;-pT. >^ >^;U^:- FP^tCti. it^^ 
P ti7 P a <hS147!l^SS L/t^ P ^y LT^^$ n 
>5o ^fz. ity^P^y^Pdti. >'>^';l^^- FB#fC 

[0 2 5 7] L;/^;:>^oT, ->>y;uy-x hRp(C;fel^ 
T, y— FNb ICO^JEVNb Ext. V d d 50 
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H*^n-i)o bfcifJi^oT, y-FNb2C0«JEVNb 2 

\t. •^y^i7ayi7P alzm^l^X. Ext. Vddi2 
•Ext. Vd dCDPel^X-r >^"r'5ci:ptl#l±$n 

OtC^^$n^#j±mffiVNb Oti, inMhyyi^y.^^ 
6 3 0 ^^LT. F^^^ilfJB^ 1 3 8 (Cfeit^n^o 

[0 2 5 8] 02 2 (b) iC^Dt^^Tti, X F 

P#tC^lt^^>:/lHlgS6 0 0<^Wjf^:0^*^$n^p 

[0259] 1222 (b) ^#BSbT. ^'yjl^v^'-X F 
B#tC:feV^Tii. ^y*^Uy^Pc\^. ^y^^Uy^^^ 
me S S\Z^^T. -^-f^Uy^P a tma^CD^ay 
^izmm-^tl^o ^fz. ity^P^y ^*^gB6 6 0 tl. 

\^m\z:B^^x\t. -y-y^ n >y ^ P d 

P P a (DK^^ UyCf \zm.'^-t^. 

[0 2 6 0] z.(i^^ofsM^t.^^z,t,\z^y}. y-F 

N b 1 COttEE V Nblii> Ext, Vddi:2-Ex 
t. Vd d (hcDPsT^x-r >^'t"^ci:^{c#j±$n'2>o C 
ntC^S^LT. y- FNb 2C0®EEVNb 2 t>Ex t . 
Vdd(h3-Ext. V d d (hcofpl^X-r >^'f ^cfc^ 
(r^m^tx^o Tt'cC^^^ F^>vX^ 6 3 Oco^* 
- Fmi±lc4ott^#i±a^. v>i7';i/>'*-X FS#<i«9 ^) 

[0 2 6 1 ] L/'tw^'^T^ 5'"!7*x'l'!7'^X. FH#!3:feV^X. 
#i±»jf^gB6 2 Ot;iJ:oTy-FNbO{c#t|^$ti;^cm 
e^F^>>^X^ 6 3 0 tCcfcoTl^SBmiSSB^^ 1 
3 8{ceigLT, 'y- F^S/£VPPO#BEaS^tS*^ 

[0 2 6 2] z.(D^oum^t.-t^^h\z^^. ^^nm. 
mMs.timtm\z^<w^^t\^ {tzt.x.\i2. 5v.^ 
^nnM.m±:Mmm m^\z^\>^-z. 4^>y^[His§6 o o 
^^'y^;uy-x r^ji^^ u:. ^vmmwm&hmnmzmi 

l^Jl^ (fc<txti2. 7 V3^51^a5«aiSEE3i^B#) tc4o 
l^T. >y[HlK6 0 0 ^S/>^';i/y-X FR-f^^-ti^ 

UT, 7-F^®JEVPP<7)©i^»f£;;^14^«Si^T^'5o 

T, sijiani^PDB^^^-rnti'i:i^o 

[0 2 6 3] -^tz. a^{i-^PDB(Cf^X.T. H^if^ 

PDBth, mv^'rTsVmzwv^Mzwc^^n^'TT.v 
y;i/y-x F&$(/:j[EiKSji^^limW{c^fTT'^^o 

[0 2 6 4] Br/01 8^#BSbT> X37>/N*<#J±rL 

-^y F 5 7 0 (Cffll^^n^>r">y[ElK6 1 0 JCOl^T 
ti. 02 1 tr^$n;^c7}^>yiHigS6 0 OcD^g^T^^^b. # 
I±K)f^gB6 2 Ot::43C'^T> ^gy-Fe 2 2, 6 2 4. 
F^>':/Xi$' 6 2 6. 6 2 8:fecta^7}^>y^^/t'>^'C 
2<7)iBm^«0§L;^clgfiEt LTigffi^n^o ^^\z. # 
>y4^A'/tS^3^C 1 co^MtS, Ji^>y[H]gS6 0 0 t> 
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[0 2 6 5] uiim^rc^^iz. mm(Dmm2\zUz>m 

[0 2 6 6] 3 ] :^5^m(omm(Dmm\zv^ 

^^mmMJ±\z^^^x. m^(Dn}±\y^)i^^Mm'^mu 

umm^m^^^rcm-^iz^^^xu. mm-^n^i/om^ 

u^)iiDxmmnmmf±(ou^ji^m(Dmi¥^mzf;Bi: 

mncDu^mm^wzm^^n^o mmoymms^z:}^ 

ibm^iz^m'^mumj$.iz^^^xmM~r 
[0 2 6 8] ^2 3 11, mm(Dmm3{zUo^7s h^- 

r <^ r> 1 HTTt O O ->»- 073 I -r" <±y -fcfc Tt-C -feti O f JH. 

X h^- FSJiffliiHigs? 0 0 ti. 7 \^u7.mn^mf&'t^ 

T h AO-Am (m : e^^) com^i^lCJS 

T-X h^-HX>h'J[HlSS7 0 2, 7 0 4, 7 0 6 ^W 

[0 2 7 0] h^-FX>hU[iIS§7 0 2, 7 0 

4, 7 0 6(O#^tl. #fcil<Z)!j!jf^T*X hlrx> h Uf^ 
;rc(56<Z)[Hlg&T$)>5c L^^VUf)^^. ^Xh^:-Hx>h 
UlHlgS7 0 2, * 7 0 4, 7 0 6<D-^n^*n{C:fel^T, Ift 

7^j:>g)o T^X h^- KX> NU[HlgS7 0 2, 7 0 4, 7 0 
ecD^n^etllt. T Hl/Xtf^y hAO-AmODSTS'S** 

h'J[HlgS7 0 2fl. 7"X hX>hUfi-^TE a^m;br 

[0 2 7 1 ] -^X HSJffll[HlgS7 0 0\t. 

^^y-h 7 1 0, 7 2 0, 7 3 0;feJ;?>'7 4 0 

mmf-h7 1 0H> 7=-Xh^-FX>hUlHigS7 

T-X hX>hUffi^TEbchLTffi;^/t"^o SJiaifi 

izm^^nri^'^^m'^izLu^Mzm^^n. tnus^ 
(Dm-^izituu^Mzmm^n^. 

[0 2 7 2] mmf-b? 2 on, 7^Xh^-HX>h 
U(HlK7 0 6(Otti:^m^,h©ISSfi^LV I Ot(DNAN 
D^m^, T^X NX> h'Jft^TE c i:LTtB;^r'5o 
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^(D]y^)i\zm^^nr\.^^m'^izLu^)i\zm^^ 
[c 2 7 z ] m^^-- h 7 3 0 rx rx> !>u^3r: 
wy- h 7 4 0 n, mm"/- h 7 3 o (Di^tim^^^:^ 

hx> h Um^TE a c^CDORiH^IS:^^, S»J^{f-^T 

MS <hi.Tm:^-r^o mmmnruscDHu^ju^oym 

liibtliC^UT. ^X h^- HX> h 'J[HlS§7 0 2, 7 

10 0 4, 7 0 e^zifiiftsf^mi'f^'Xhtmm^n^o 

[0 2 7 4] ©Jffl)m^LVVD7^^*Ll/^;UtC^^$nT 

l^^^-^lC^l^m. 5^-X h^:- KX> h U[HlgS7 0 4 

<Dihtiim^\z-/)^yj^t)^r. T^x hx> h um^TE b 

n, Hl/^;KC@^$n^o C(7)^g:^> 7=-xh^— Fx 
>hU{HlgS7 0 4tC^d-j£'r^7 KUXb'^y FAQ—Am 

(D^^(Dm,^'^^^^rc^^\z^\.^xh. ^^r^>-r^^#^ 

co»{^y^X F^<7)x> F 0\tmmy- F 7 3 0 JCcfcoT 

20 [0 2 7 5] Ktiiz. mmm^LVYD^mu^juizm 
m^nx^^^^m-^iz^t. 5=-xF^-Fx>FU[Hig§7 0 

4tC^^&r^T FUXe^v FA0-Am(Om^i±^A::^J 

^-S" n> "T" X. F X > F 'J T E b l\i L Iz 

[0 2 7 6 ] Lfc^^-DX. 7"X F^- FX> F U[Hi^^7 
0 4{zMfiB'r^7 Fl/Xt:^:/ F A 0 - Amc^D^^cD^^ 

30 ^jLy^-r^zLtizj^-DX. mm^n^nunmMj± 

[0 2 7 7] mmz. ^X F^- FX> F 'J[HlS&7 0 6 
\ZMJt--t^y F U7s\^y F A0-AmCDit#^COffi^i±^ 

f)^. ^^(Du^)ux$>^f)^S'^^^m^-r^^L^^x^ 

^0 [0 2 7 8] Sqffllfi^L VVD4oJ;r/L V I OCD 

ni5^7!?^'L U^JFtCi§^$nTl'i'5«^tC4oliT^>, T^X 
Fx>FU{i^TEa^ffii4ftr^/ta6<7), 5^XF^— 
Fx> F 'JlHlg§7 0 2 iC^^^^f^y FUXh'^y FAO — 
Am(7)*#^(7)m'&-{±^#x.'i);i(h^lJ;-3T, ^iJffllft-^T 

M s tcjc^js-r ^t#^<7)t(jf^T-x F ^^m-t^ zL ^/)^x^ 
[0 2 7 9] [mm<Dmm 3 (D^j^&n mm(Dmm 3 co 

50 f)^Eot^^mw^\zm^-r^tL^(ommz'D\.^xmm'r 
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-So 

[0 2 8 0 ] m2 4{t. mmmm3<D^nm\z'itton 

[0 2 8 1 ] 024 ^#Ba bT> n^nmME. 

V s s (Dm\zmn.mz^^-^n^ h ^ >z^7.^ v=5- 

[0 2 8 2] h^>vX^7.< >;/5^7 6 5tS. ^^^X h^^J 

0 J: o rmmmj£v r e f p ^itg^A^jf ^i!jfP5=-x 
[0 2 8 3] ^mmmmf±m^m^4 i 6\t. mi e \z 

mMtti±Ext. Vdd^SttT. il3aiElSg^a^«EEV 
DDP^^^t*'5o ±j>Kb/icfc-^{C. ^gBmzI^m/±iE|g 20 

FTii. mmmn^vyT:^y)^Hu^ji{zm^^n^ 

(DX\ K^-1'Ah^>vX^4 4 5tCj;oT> ^^ttiS 

S/'i E X t V d d i: r'^SESJSSB^ 1 1 S ht}^^^^^'^ 
^tl^o 'rt<^t>t>. :j>/^U-i^ 4 3 OlZ^H^mf±it 

^mmMMf£Ext, vddtm—o:>mf±u^Mz 

[0 2 8 4] VREFP^^[H]g§7 7 O^i. 0144oJ; 

zsmi ^iz^ti'enfr^'^tircs mm\B\mmMmj±vDD 

m4 1 2^mtim\z^i^rz^(Di:$>^o ^r^t:>'^. mn 
m^ L V V D u tc^^ $ n^^^mmM^u^ 

^-KTil. VREFP^^[pIg§c7)Kf^Sr;^HiEW$n 
T. y-FNp(C**-r^#ffimi±VREFPCD*figtiff 

[0 2 8 5] ^7.hmnm^/l:Ei^^'Lv^)v\zf&m\: 

Tl^^JS'&tCti, K7 5 OtC*fL'TU-i:7^?^ 

;{;^'^i:^o l.tz,f)^'DX. ^gg/V;/ H 7 5 0(C^i:^'j- 40 

[0 2 8 6 ] ^lHjgB^$n;^cll;^c?)?^SIJiT^Tco,^.'cr 

<i^x^mm[HX(D'r^x<D^^/)^^^n^z.Lf)mm^ti 

[0 2 8 7 ] 50 
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mm\t. mnmntj'E-i^iz^^^x. mmmf±±^m:^ 
^zs\^mm^Mj±±f&^(Dmi^^w±^i^rz^xmxi^m^ 

[0 2 8 8 ] ii*li4. 5^J:D^'7tB«c<D^aB^t2tt^ 

m^mimm(D^mmm.mm^^m-r^>:ti^izm 

[0 2 8 9] m7i^me$m<D'=^mmmmm^:^. imm 
4tm(D^mm^mmmf)^m't^m^izi}n^x. 

[0 2 9 0] sg5RJ«8K«6<7)^^#:tfitiSSfi> mm 

mtj"^- \'{z:^^^xhnmmmm^<Du^-<)im^^iEm 
\zR^LX[Hmmmm^^±^^^z.ty)^x^^o Ltc 
^^^x. m^m7mmco'=^mm^^^mm:^mr^9Jimz 

mizmnx^^o 

[0 2 9 1 ] m^m9$m(D^mmm.mm\t. nyr^ 
rw^^^ b T#B^«ffi ^ }Hummmj£m^u \z e^-r ^ 

^x. J xm(D^m\zx^mwMj±(D^m^mux^ 

[0 2 9 2] mi^mi o^j;D^^i imm(D^mm^m^ 
mift. $mm 9 mmo^^mm^mmm^^m't^m^izm 
^x. &mmmti'^-\^^^^m'^'^'-\^^(Dmmn{z^ 
C'^T. mmm&^wim\zxL^±iff^z.^f)^x^^<Dx. 
\^mmmmj±^m'^^^\zmm^'^^ z. ^:^^x^ 

[0 2 9 3] ig*^i 2mm<D^mm^mmmi<^. 
mi^mj£<Du^Mzmuxmm\Hmmmmm<Dm^mi'^ 
^wm^^(Dx\ nmmmmj±(D\y^)i\zf)^^^t:>^'rp^ 
mmmMf±(DmmiiB^ii^mi^x^^. 

[0 2 9 4] mi^m 1 3 ^^zf^ 1 4 ti, m^m 1 2 iBis 

[0 2 9 5] mj^mi sn^mo^mm^m^mi^'^. it* 
^1 3tB«<D¥#^*fettSS;:»^*#-r^?i^tcj[iPAT, 

[0 2 9 6] iS^R^ 1 6 e 1 8 ICtS^C7)*S#:fB^,g 

[0 2 9 7] mJ^mi 9fB«<7)#©f^tB»gMti> it* 

^ 1 8tB«c7)^^ft:tBM^g;0^*#-r^^S{Cj[jpAT. 
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[0 2 9 8] m^m 2 0 *^ ^ 2 3 iztm<Di^mmE^m 

[0 2 9 9] i«*«2 4*3cfctX2 5 IB«09#a»^^tB1tg 
tt*^2 OtB«®*^*f:teig»S7!)i*-r^5CftmtC 

[0 3 0 0] 2 6 BB«K®¥^#:fB11Se«. iiJR 

m2 OHB«c7)##^^fettS^A^#t-«.5e4mtcJp^T. ® 

-5. 

[0301] l»>j<J12 7rd«0*##:|31f,gStt> lif^ 

[0 3 0 2 ] $mm2 s$m(D^mmimmm\-^. is* 
[0 3 0 3] nmm2 9tm<D^mm^m.mm\t. i^r^ 
[0 3 0 4] mmms oum(D^mmmi^m\t. mu 

[0 6] 0 1 ic^i^$n^i^gi5^i[iiHigsc^«^^^-ry 

[0 7] 0 6 ic^$n'5#Bsmi±^4iHig§<;)i»^^^ 
■r(Hiss0T'fe'5o 

[0 8] 0 6 ic^^n^ >^ T iBimcDm^^^-r^ 

gS0tr*^o 

[0 9] 0 6 «c^$n€.^gi5A:^?m^ffl#.^.m£E^^ 
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[010] F^gPij^Pu/^-r^— :/>'i/fi^*^iHigS(;)Si 

[011] a^^- K--c7)aij§S#{Cf£:^tt<7)ig(.v>C>> 

[012] /^'7-:t>'j±y hm^^^mm(Dm^s^^ 
[013] nmmwMi±u^Mzt^ft^i.rz. i^mmM 
[014] iij^(7)ff^ni2 mm\B]mmm.mj±iz 

[015] 2 fcS£ -3 . A :7 r 0g§^cDm 

^ ift b;! -r ^ [Hig§ 0 T ^ ^ o 

[0 16] ^jsc7)jf^^.2 (c«e3[^gB«2iiam^^iHigs 
[017] iijE<7)j^ffi 2 {cfie o ^^mmmf^^^m^ 

[018] *M<7)JF^^ 2 {Cf;£^mi±#iElHlS§(7)^g^^ 

[019] 018 iz^^n^ u >ij?^%ii§g<7)«^^^ 

[02 0] 018 \z^^n^$^'^mm^itim(Dmi$.^ 

[02 1] ^1 8 izTT-^ti^y^yz^^^cowif^^^'^ 

[02 2] 021 fc^$n^#>y[p}^c7)»jf^^f5iHj 

[02 3] ^S£(7)JF^^.3 tCfie^^;^ h^:- FSJfflllHiK 
[02 4] ^ifScoj^^.3c^^ff^fi?iJ(Ct^3^BBffiaillEE 

10 >^u7u-rgs. 20 ^^:U-feju7i/-r. 30 

friawaE^ 4 0 -fe>X7>:7^^ci:lX^JiiWSB. 5 0 

AtiWmm^. 6 0 /siasgss'JiaiSB. 6 5^-ku 

i^X^, 7 0. 7 5 ^^UTU'l'SBaiBllHlSS. 8 0 

ai:;^jiHig§. 9 0 ^^mm^m. 9 5 mmmm. 1 0 
0 F^a^mai®!^, 110, 120, 130, 410 
mmnj±m±\Bi^. 112, 122, 132, 412 

/-^yyym^. 116. 126. 416, 426 rtSB 

mMmj±m^\B\m. iis. 128, 138, 168 
[Hmm^M^. 1 3 6 mi±#EEiH]gs> 1 6 0 mmm 

J£m±mm. 2 7 0 ^gBA;^ff ^ffl#Hi«/£^3fe[Hl 

2 8 0 rtSB^n^y ^-r^^-y;Uffi^^^iE[HlgS. 3 
00 hm^^^lHlSS. 3 0 6 u^ji^mn 

3 10 A'7-^>Uir^y hm-^*^lH]S§, 4 4 

0.4 6 0 [H^mmmmm^M. 442, 445, 4 

6 2, 4 6 5 K^-r/N'l-^>>^y;^. 5 0 0 
ffl^mSB. 5 10 y^7^-Y ystffi^ttiBB, 5 2 0 X 

^'>A'^B#ffl«^mgB. 5 3 0 r^5^^y«^aigssiffli[Hi 

SS. 5 4 5 ^E.=L-yhmWm¥&. 5 5 0 Z^T-^ 
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y#/£:i-^yh. 5 5 5 ^}y^%mm. 5 7 0 7^^ 

>n^^\±zL-y 5 7 5 'J 6 o o 

a, 6 0 0 b, 610 t-yy^'M^. 6 2 0 ^/Elftf'^ 
as. 6 3 0 BMVyyi^T.^. 6 4 0 y-h#EE 
gP. 7 0 0 T*;^^ h^:- FS'JWlHlgS. 7 0 2, 7 0 4. 
7 0 6 h^- FX> h U[H]^. 7 5 0 

h\ 7 6 0 9\^mmmmj±\^^)v^\hm'^. iooo¥* 
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*##:tB1t^M. CI, C2 #>:/^^r/ti>3^. EXT 

CKE 9VW^^Uv^-\ ^--y^)Vm^. Ext. V d d 

iNTCKE }HU^uv^^ 

)Vm^. PCUTc ^l^-:^-/ hft° . VDDP 
3a(Hlg§mzgmff. VDDS j^^^rUTU-f Hi^SJE. V 
PP ^-K^HidE. VREFI 51^aBA;^jm-^ffl#BP. 

V s s gJfefl:/±o 



CEI7] 




1000 



ExtVdd 




tio 



VRBTO (112^) 



[0 2] 



[03] 









VDDP 


Ext Vdd (2.5V*) 


ExtVdd 




ExtVdd-Vtn 


VDDS 


2.0V 


ExtVd(f-Vtn 


VBLVGP 


l.OV 




VBB 


-l.OV 


CV(Vs8) 


WP 


3.7V 


Ext Vdd($fca4£Kt Vdd-Vtn) 



BA1 


BAO 


AIT 


AlO 


Ag 


A8 


A7 


A6 1 A5 1 A4 


A3 


A2 t A1 1 AO 


0 


0 


0 


0 


m 




m 


L7M0OE 


BT 


BL 



[0 9] 



BttVdd- 



EXTCU 



[04] 



-rLTLTLn -rLTLTLrL 



[0 5] 




PCUTe 
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me] 



[011] 



104 

106^ 



H^^«S<VREFS} 



-102 , 



ICONS! 



/PCUTeHCk/PCUTeH&-^ Vl _ 



100 



116. 



VRgPO 



112 



777 



pcore-idLla&cvDDPJteiiial 



110 



^120 



V^ ^"^^ 126 , 
,22--i!L!ZJpcme-fd lBg(VDDS)jB^Bar ^ 
134 



118 90,:^ Ext Vdd 
PCUTeHP-224 
I VDDS. 



128 



VREFS 
i 



-130 



Ext.Vdd 



i»ggtSg CVREF r) %S£Islgi 



5-Ext.Vdd 
/PCUTH^-— -240 



160 



270 
168 



>CUfi* 



132 Vm^232 
VBB 



"V" 

136 



145 



140 



VBL%^{5l^K VBL 



» I -j- 



VCP 



VCP%^^H - (VDPS/2) 



VRBTM-I-I 




^-132 



VFEH) 



138 



VPP 



V^s 



225 



1264 , 
! 267 



--^ ' ^286 I 




[012] 



13] 



Ext. Vdd 



310 




/PCUTe-IF 

VRERX) ~J — 

312-0^ ,17 
VREFI>j4 J— C> — /PORT 
114 H[rv 315 
^313 

VSG 







Z7V^feExt.Vdd 


Ext VddUH;MzJ:^^aa 


VDDS 


2.0V 


2.0V 




VfflP 


ExtVdrf 


2.5V 


2. 5V^T?(* K^-r A— LTExt Vddi VDDPEia^ItJS 


VPP 


a7V 


ITV 


2. 5V*— Wt, r<f^^ :^fK>^^-V/<5/4« flW-f X 


VBB 


-IV 


-IV 





[ai 6] 



Ext. Vdd 
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[0 14] 



HIS] 



[mi 7] 



Extydd 



lOONST-j 
415 ,| 
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